Depolarization of dehydroergosterol in phospholipid bilayers.
The behavior in phospholipid bilayers of low concentrations of dehydroergosterol, a fluorescent cholesterol mimic, has been examined by fluorometry and calorimetry. In contrast to many fluorescent membrane probes, dehydroergosterol shows a decrease in fluorescence anisotropy when the matrix phospholipid goes from the liquid-crystalline to the gel state. This was observed in three systems in which the matrix lipid was either dipalmitoyl- or dimyristoylphosphatidylcholine or dilauroylphosphatidylethanolamine. The decrease in anisotropy is the result of a large increase in the fluorescence life time of dehydroergosterol in these bilayer systems which is probably the result of thermal quenching of dehydroergosterol by neighboring molecules. The rotation of dehydroergosterol in these bilayers can be described in terms of the thermal coefficient of frictional resistance offered by the environment (Weber et al. (1984) Biochemistry 23, 6785-6788). The thermal coefficients are observed to change abruptly at the onset and completion temperatures of the gel to liquid-crystalline phase transition temperatures of the three matrix phospholipids. These changes are, however, much smaller than are the corresponding changes in the thermal coefficient observed for the fluorescent probe diphenylhexatriene in dilauroylphosphatidylethanolamine bilayers. The difference in behavior of the two fluorescent probes may be the result of lateral phase separation of dehydroergosterol similar to that reported for cholesterol in similar systems.